Presence of gamma-aminobutyric acid in embryonic palates of AJ and SWV mouse strains.
The presence of gamma-aminobutyric acid (GABA) in the embryonic palate was sought as a criterion for its role in regulating palate development. GABA was measured by a gas chromatographic-mass spectrometric (GC-MS) method using the heptafluorobutyryl (HFB)-cyclohexyl-GABA derivative, which gave the necessary sensitivity and specificity to measure low levels of GABA in the presence of contaminating substances. GABA was measured in dissected embryonic palates at various times of development in the AJ mouse strain. GABA levels were lower in day 14 AJ palates (0.19 +/- 0.01 nmol/mg protein) than at days 13 (0.28 +/- 0.03) and 15 (0.30 +/- 0.04). Comparable levels were observed in fore- and hindlimbs at day 14, whereas levels were lower in embryonic tongue and higher, as was expected, in embryonic brain. To confirm the presence of GABA in the palate, it was analyzed in growing palate mesenchymal cells in primary and secondary cultures as well as in serum-free medium. In addition, GABA levels were compared in the SWV mouse strain; this strain exhibits a more efficient active uptake mechanism and diazepam produces a higher frequency of cleft palate in this strain than in AJ. SWV contained one and one-half to three times higher concentrations of GABA in excised palates and cultured palate cells than the AJ strain. Furthermore, when GABA levels in skin fibroblasts of the two strains were measured, SWV cells contained 2.7-fold greater GABA than AJ cells. The present results provide additional evidence for the role of GABA in palate development.